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• Core Business is marketing fly ash for use in Ready-Mix Concrete
• Operate & Maintain Four (4) Fly Ash Beneficiation Facilities
• Developed the STAR® Thermal Beneficiation Process
• Commercially reclaiming CCR from Impoundments

Company Profile



3 |  Copyright  © 2017 The SEFA Group - Proprietary and Confidential Information

Beneficial Use of Ash in Concrete

Projects using Fly Ash 
in High-Performance Concrete
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Encapsulated Beneficial Use in Concrete 
- Increased Sustainability 

Fresh Concrete

Cross-Section of 
Concrete

Hardened Concrete
7 Days Old

10,000 X 
Magnification
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Recycled over 20 million tons of fly 
ash in the last 30 years.

Beneficiated seven (7) million tons 
through four (4) Thermal 

Beneficiation Facilities

Currently working on the design and 
development of three (3) new STAR 

Plants in NC.

STAR Fly Ash Beneficiation
Beneficiation Raw Feed Source
Fly Ash Byproduct Source
Gypsum Operations
Bottom Ash Operations
Future STAR Plants

STAR Fly Ash has been 
approved by 12 State DOTs

SEFA’s Sources and Operating Locations



STAR Thermal 
Beneficiation Technology

STAGED

TURBULENT

AIR

REACTOR

Air is introduced via multiple headers/ports.

Air velocity and direction are varied to improve combustion.

Preheated or ambient combustion air.

Refractory lined vessel.
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Controlled Manufacturing Process

STAR Process
Self-Sustaining

Exothermic Process
No Solid Waste Stream

Thermal Beneficiation Process

Premium Product for Concrete:
Pure Mineral Matter – No Organics

STAR® Thermal Beneficiation Technology
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STAR® Thermal Beneficiation Specifications

“Standard Specification for Coal Fly Ash and Raw or 
Calcined Natural Pozzolan for Use in Concrete”

ASTM C 618  ~  AASHTO M 295

Not Everything in an Ash Pond is “Coal Fly Ash”

“Standard guide for harvesting coal combustion products stored in 
active and inactive storage areas for beneficial use”

ASTM E 50.03  ~       ???

“Use of Fly Ash in Concrete”
ACI 223.2R  ~       ???
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STAR Thermal Beneficiation Effects

Hourly Average LOI (Carbon Content)

Hourly Raw Feed and STAR Fly Ash LOIs Showing Carbon Removal 
Over 50 Hours
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STAR Thermal Beneficiation Effects

Raw Feed 
• 11.41% LOI
• Agglomerates

- Char Particles
- Fouled Agglomerates
- High-Temperature Fused Ash Particles 
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STAR Thermal Beneficiation Effects

STAR Fly Ash 
• 0.20% LOI 
• Overall increase in fineness
• Fewer Large Particles
- Char Particles Removed
- Fouled Agglomerates Reduced
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STAR Thermal Beneficiation Effects

Raw Feed 
• 11.41% LOI
• Agglomerates

- Char Particles
- Fouled Agglomerates
- High-Temperature Fused Ash Particles 

Large Carbon Char Particle
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STAR Thermal Beneficiation Effects

Raw Feed 
• 11.41% LOI
• Agglomerates

- Char Particles
- Fouled Agglomerates
- High-Temperature Fused Ash Particles 

Smaller Carbon Char Particle
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STAR Thermal Beneficiation Effects

Raw Feed 
• 11.41% LOI
• Agglomerates
- Fouled Agglomerates

Calcium “glue” Causes Fouled Agglomerate

During initial combustion in a 
coal-fired boiler, sulfur/alkali 
salts condense in the cooling 
flue gas and ash particles may 
become glued together.
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STAR Thermal Beneficiation Effects

Raw Feed 
• 11.41% LOI
• Agglomerates

- Char Particles
- Fouled Agglomerates
- High-Temperature Fused Ash Particles 

Plerosphere - Thin Coating of Potassium and Iron 
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STAR Thermal Beneficiation Effects

Raw Feed 
• 11.41% LOI
• Agglomerates

- Char Particles
- Fouled Agglomerates
- High-Temperature Fused Ash Particles 

High-Iron Content
Fused Ash Particle 
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STAR Thermal Beneficiation Effects

STAR Fly Ash 
• 0.20% LOI 
• Overall increase in fineness
• Fewer Large Particles
- Char Particles Removed
- Agglomerates Reduced
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Wider Range of Feed Material Characteristics

Higher Quality Product

- Enhanced strength activity index

- Better ash chemistry due to
lower carbon and finer particle size

- Diversified customer-base due to
zero carbon and organics

STAR Thermal Beneficiation Effects
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STAR Thermal Beneficiation Process

Product 
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Control 
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External Heat 
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Feed

Process 
Water

Waste Heat

STAR 
Process Diagram



STAR®

Reactor Vessel Sample
Morgantown & Winyah
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Morgantown – STAR® II Plant Design 

Morgantown STAR® Plant
Timeline:  Broke Ground in Feb. 2011, and 
Commercial in Sept. 2012
Feed Sources:  Three (3) different ash sources 
ranging from 5.0% to 15.0% LOI
Product Quality:  Shipments average < 1.0% LOI
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Legal/Regulatory Requirements for CCR Impoundments

Case Studies
Costs of Regulatory and Legal Requirements impact the opportunity and 

savings of “beneficial use” during coal ash Impoundment Closures

Settlement Agreements between Electric Utilities and Conservationists 
● 2012-15 Settlement Agreements in South Carolina requiring CCR excavation

o Excavated CCR must be reburied in a lined landfill, similar to MSW Landfill
o Alternatively, coal ash could be beneficially used in concrete instead
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CCR Landfill Cost Projection

Chart Source - 2015
National Solid Wastes 
Management Association
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STAR Reclaimed Ash Processing

Winyah STAR Plant
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CCR LANDFILL COST EQUIVALENT
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Legal/Regulatory Requirements for CCR Impoundments

Case Studies
Costs of Regulatory and Legal Requirements impact the opportunity and 

savings of “beneficial use” during coal ash Impoundment Closures

Settlement Agreements between Electric Utilities and Conservationists 
● 2012-15 Settlement Agreements in South Carolina requiring CCR excavation

State Laws
● North Carolina Coal Ash Management Act of 2014 (HB 630 Amendment in 2016)
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Case Studies
Costs of Regulatory and Legal Requirements impact the opportunity and 

savings of “beneficial use” during coal ash Impoundment Closures

U.S. EPA’s 2014 Coal Combustion Residuals (CRR) Rule
● Closure Triggered by “Technical Criteria”

‒ Cannot Demonstrate Structural Integrity
‒ Groundwater Contamination
‒ Location Restriction

Requires Final Closure 
within 15 Years

Legal/Regulatory Requirements for CCR Impoundments

Regulatory Barrier to Future Beneficial Use
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Case Studies
Costs of Regulatory and Legal Requirements impact the opportunity and 

savings of “beneficial use” during coal ash Impoundment Closures

Water Infrastructure Improvements for the Nations (WINN) Act
● Allows State Programs that are “at least as protective as CCR Rule”

Extend Closure Deadlines to allow beneficial use?

Legal/Regulatory Requirements for CCR Impoundments
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Regulatory Requirements for CCR Impoundments
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Regulatory Requirements for CCR Impoundments

Case Studies?
U.S. EPA’s 2014 Coal Combustion Residuals (CRR) Rule
● Closure Triggered by “Technical Criteria”

‒ Cannot Demonstrate Structural Integrity
‒ Groundwater Contamination
‒ Location Restriction

Water Infrastructure Improvements for the Nations (WINN) Act
● Allows State Programs that are “at least as protective as CCR Rule”

Requires Final Closure 
within 15 Years

Extend Closure Deadlines to allow Beneficial Use?

Regulatory Barrier to Future Beneficial Use
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THANK YOU! QUESTIONS?
Jimmy Knowles | VP of Government and Environmental Relations

www.sefagroup.com
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